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Chapter 1
INTRODUCTION: Current D irections in
the F ield  of Environmental Education
Environmental education (EE) Is a response by educators and 
others to the perception that the Earth Is plagued by serious 
problems. These are not, as some argue, simply matters of changing 
climate or Increasing population or Income (Simon, 1989). Our 
environmental problems cannot be overcome solely through 
Increases in the strength of economic and social systems, nor can 
they be solved entire ly through technological advances.
This paper rests on the belief that most environmental problems 
result from our environmentally destructive attitudes and values, 
and from the behaviors they engender; from a lack of ecological 
understanding, Including the effects of our behavior on the 
environment; from a lack of a bond w ith  the natural world; from a 
lack of knowledge about, and motivation to engage In, 
environmentally responsible behaviors; as well as from the 
overpopulation of the human species.
These beliefs are common to most environmental educators; the 
guiding assumption behind EE 1s that our environmental problems 
require, In part, education and personal action. My specific Interest 
In the fo llow ing chapters is In the practice of environmental 
education in Individual classrooms. I shall f i r s t  review current 
d irections In the f ie ld  of EE; second, discuss problems of our
1
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educational system In general, which I believe can be addressed 
through a sound program of environmental education; third, explore 
the issue of the lack of values education in EE programs; and fourth, 
propose ecological rehabilitation as one process which can help 
correct some of the deficiencies in both general educational 
practice and in environmental education. Moving from the abstract 
to the specific, I w i l l  conclude the paper w ith  a practical 
application of my ideas: an outline of several units on ecological 
rehabilita tion which could be integrated in a traditional curriculum.
The methods we choose for addressing problems depend largely 
on the way in which we define those problems. S im ilarly, the 
creation of curricu lar objectives in environmental education depends 
on how we define the solutions to environmental problems.
Practitioners have perhaps always believed that human behavior 
is an important key to solving environmental problems. However, 
strategies fo r behavioral change, manifested in curricu lar 
objectives, have changed over the years as educators refine the ir 
notions of how to influence behavior.
Typically, most environmental education programs have operated 
on the assumption that i f  we could either reconnect people w ith  the 
wonder of nature, or inform them about environmental problems, 
they would eventually act in environmentally positive ways because 
of a deeply fe l t  response to beauty or threats to that sense of beauty 
(Hungerford & Volk, 1990).
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In a national survey, Childress (1978) found that the primary 
objectives of most public school (formal) EE programs were 
awareness of environmental problems, knowledge of natural history 
and science, and appreciation of the natural environment.
Most formal environmental education e ffo rts  either focus on 
specific environmental problems or general topics in natural history. 
At the elementary level, the vast majority  of formal EE programs 
take the form of outdoor and conservation education, nature study, 
and energy education. Most secondary programs consist of science, 
technology, and society (STS), energy, and conservation education 
(Disinger, 1989).
A primary emphasis on nature study and appreciation is 
prevalent among the nonformal environmental education centers 
w ith  which I am most familiar. These fa c i l i t ie s  o ffer an array of 
ecology courses, almost entirely outdoors, as well as a variety of 
group bonding exercises, in it ia t ive  courses, and traditional 
recreational activ ities. Many teachers use the week spent w ith  
the ir students at these centers as the major EE experience they 
o ffe r students.
In a typical ecology course, dealing w ith  streams, for example, 
instructors spend perhaps fifteen minutes indoors w ith  a group, 
covering introductory issues concerning the water cycle, types of 
measuring equipment, and the ir use. The group then walks to a fie ld  
site, collects aquatic insects, and measures dissolved oxygen, pH, 
f low  rates, and temperature. Back inside at the conclusion of the 
two hour class, students key out insects to order, and discuss
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effects of water temperature on dissolved oxygen, and the 
Implications for various species of f ish  and insects. The courses 
deal almost entire ly in knowledge of natural environments and 
simple f ie ld  research methods. Rarely do instructors address 
environmental problems or associated social issues.
In the past ten years, however, researchers and educators have 
come to believe that the m ajority  of EE programs aren't su ffic ien t in 
the ir scope or focus. Conservation education, fo r instance, w ith  its  
emphasis on game management, agricultural land use, and 
conservation of soil and water resources, doesn't su ff ic ien tly  
address global or urban environmental problems, or widespread 
cultural attitudes.
Experiences such as Van Matre's A cc lim itiza tion  exercises 
(1972), designed to put students in touch, l i te ra lly ,  w ith  the natural 
world, and awareness-based education programs are likewise 
lim ited. They haven't necessarily prepared students to DO anything 
w ith  the ir new awareness. Environmental education seems to have 
created "emotionally charged...ecologically concerned citizens," who 
have not yet made the crucial step to action (G ig lio tti, 1990). As 
Van Matre w rites  (1990):
you wouldn't claim you had a satisfactory reading 
program i f  most of your learners couldn't read at 
the end...but many leaders w i l l  say they have a 
complete EE program even though most of their 
learners don't end up doing anything specifically to 
live more ligh tly  on the earth.
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Thus, the new trend in EE is to discard the old model of 
behavioral change In which knowledge, or awareness, leads linearly 
to improved attitudes, and u ltim ately to responsible action. 
Educators are becoming more aware, in Matthiessen's words (1978), 
of "that aching gap between what I know and what I am," Consensus 
has been reached, at least in the literature, on the aims of 
environmental education: "support has grown among environmental 
educators for the importance of developing individuals who behave 
responsibly...it can now be said that the development of 
environmentally responsible and active citizens has become the 
ultimate goal of environmental education" (Hines, et al, 1987). With 
th is  newly realized, or reinforced, statement of purpose comes a 
concurrent realization that we need to reassess our beliefs about 
how to influence behavior.
In a seminal artic le, Hines, et al (1987) review the behavioral 
l ite ra ture  and describe a model integrating the many components of 
behavior (fig. 1). The model synthesizes the findings of a number of 
studies on environmental behavior (for instance, see Asch & Shore, 
1975; Ramsey, et al., 1982; Sia, et al., 1985/86; and Jordan, et al., 
1986).
Most of the studies the authors surveyed conclude that knowledge 
of and sk il l  in applying action strategies is a c r it ica l component in 
environmental behavior. Obviously, this is an important finding 
since most energy in the past has been directed at the awareness 
level.


















FIGURE 1. The Proposed Model of RespomsiMe Eavironmental Beluivior (from Hines, et al. 1987)
Attitudes are defined as an individual's feelings toward the environment or particular aspects of it  
Locus of control refers to an individual s sense of his or her own ability to bring about change. Individuals 
with an external locus of control attribute change to chance or to powerful others. An internal locus of 
control gives an individual the sense that his or her own actions w ill be effective.
The mofjel synthesizes the findings of a number of studies on 
environmental behavior (fo r instance, see Asch & Shore, 1975; 
Ramsey, et al., 1982; Sia, et al., 1965/86; and Jordan, et al., 1986).
Most of the studies the authors surveyed conclude that knowledge 
of and sk il l in applying action strategies is a c r it ic a l component in 
environmental behavior. Obviously, this is an important finding 
since most energy in the past has been directed at the awareness 
level.
We ought to be careful, however, that the emerging emphasis on 
behavior does not come entire ly to define the goals of environmental
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education. For example, Hungerford, et al. (1980) have outlined a set 
of EE objectives, the four levels of which are as follows: ecological 
foundations, conceptual awareness. Investigation and evaluation of 
environmental Issues, and action skills .
From these goals, the authors have developed curricular 
materials aimed at Investigating and evaluating environmental 
Issues. These materials have been created in response to the lack of 
EE materials which actually focus on environmental problem solving. 
Synthesis of various alternative solutions into a comprehensive 
plan, evaluating value systems and the ir e ffect on human behavior, 
learning to Identify and define environmental problems, and actually 
solving environmental problems are typ ica lly  not objectives at all of 
formal EE programs, (Childress, 1978).
Providing opportunities for students to apply knowledge, to 
develop ownership fo r problems, and to be given responsibility for 
"real-world" solutions Is obviously an Important goal not only for 
e ffective  environmental education, but fo r good general education as 
well.
However, for several reasons, we ought to be concerned w ith  the 
strong emphasis in the lite ra ture  and In curricular projects on 
achieving behavioral change solely through teaching action skills. 
Current behavioral research seek to Isolate particu lar variables 
most associated w ith  environmentally responsible behavior. This 
reductionist approach Is simply not always appropriate; to the 
degree that practitioners. In an attempt to be effic ient, cling to the 
"most parsimonious set of the variables" (Sla, et al., 1985) and
7
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direct educational e ffo rts  solely towards them, a ho lis tic  approach 
may be lost.
A problematic aspect of most of the action stategies called for 
In the environmental education lite ra ture  Is that they deal w ith  
examination of re la tive ly  large scale social/environmental Issues 
and the ir resolution. The sk ills  called for, termed citizenship sk ills , 
have been categorized as fo llows by Ramsey, et al., (1982): 
persuasion, consumerism, po lit ica l action, legal action, and 
ecomanagement (eg. tree planting). Certainly environmental 
educators would like to develop active citizenship In their students, 
to motivate students to be Informed and participate In the politica l 
process on some level. Yet It seems equally Important, i f  not more 
so, to help students develop environmentally responsible habits and 
lifesty les. As G ig lio tti (1990) points out, "environmental education 
has produced ..citizens who, armed w ith  ecological myths, are 
w il l in g  to f igh t against environmental misdeeds of others but lack 
the knowledge and conviction of their own role In the environmental 
problems."
A s t r ic t  focus on action sk il ls  may lead to the notion of students 
as objects to be manipulated toward a specific desired end. In 
addition, we may not be preparing students for the long term. We 
may teach students how to analyze environmental problems, collect 
data. Influence policy, work cooperatively, but the ir actions In the 
classroom and In the future need to be Informed by a strong set of 
environmentally healthy values and attitudes. The love of nature, 
the bond w ith  a place, and a strong sense of values concerning the
6
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environment w i l l  surely sustain students throughout the ir lives, 
even when the ir actions are unsuccessful or when they must decide 
on new actions in an unfamiliar arena.
Sia, et al. (1985) recognize that attitude, or sensitiv ity  to the 
natural environment is a c r it ica l component of EE and argue that 
curriculum developers must not neglect th is variable. Perhaps one 
way to maintain an integral emphasis on attitude is fo r 
environmental educators to "join forces w ith  values/moral 
educators' as Newhouse (1990) suggests. However, i t  may be the 
case that formal educational programs have l i t t le  influence over 
long-term personality factors such as attitude (Hines, et al, 1987).
In th is case, comprehensive EE programs must rely to some extent on 
nontraditional or nonformal programs to supplement their 
structured, cognitive efforts. Nature centers, student outing clubs, 
summer programs, etc., can all play an important role in shaping 
student attitudes by providing them w ith  emotional experiences 
outdoors.
Keeping in mind the breadth of variables which influence 
environmentally positive behavior, the fo llow ing are broadly defined 
environmental education goals:
Knowledge -  to provide students w ith  su ffic ien t ecological 
knowledge to permit them to eventually make ecologically sound 
decisions w ith  respect to environmental Issues.
Awareness -  to help students acquire an awareness of 
environmental problems and issues, and of the ways varying 
individual and group values, beliefs, and behaviors impact the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
environment; to introduce them to a varie ty of value systems; to 
make students aware of the alternatives available to them in solving 
or preventing environmental problems.
Sensitiv ity  -  to provide students opportunities for positive 
outdoor experience in both natural and degraded environments, w ith  
emphasis on the affective, or emotional, realm.
A ttitudes-to  help students; acquire feelings of empathy, personal 
responsibility, and dedication to acting positively on behalf of the 
environment; develop a sense of empowerment both collective ly and 
as individuals; and develop motivation to actively participate in 
solving and preventing environmental problems.
S k il ls - to  help students acquire sk il ls  in the following arenas; 
identify ing and investigating environmental problems, and a variety 
of alternative solutions to those problems; actually solving or 
preventing community environmental problems; and developing sk ills  
in the ir personal lives for liv ing w ith  less impact on the Earth.
Partic ipation-to provide students w ith  opportunities to be 
actively involved at all levels in working toward resolution of 
environmental problems (adapted from Tb ilis i conference 
declaration, 1977; Hungerford, et al., 1980; Tanner, 1980; Hines, et 
al., 1987).
It would be fa ir  to call this statement of goals a definitional 
standard fo r environmental education. In th is  sense, EE programs 
may be evaluated for the ir quality, and the ir effectiveness in 
implementing these objectives.
10
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Obviously, each individual e ffo r t  in EE cannot begin to address 
all these objectives. But a comprehensive (e.g., school d is t r ic t -  
wide, or state-w ide) plan can seek to incorporate the whole set of 
goals in a number of d iffe ren t e ffo rts , including formal elementary 
and secondary curricula, and nonformal programs. Individual 
educators need to understand the role of the ir program in a larger 
scheme. Thus, while conservation education programs are 
necessary, they are not suffic ient. Likewise, nature centers which 
deal s t r ic t ly  w ith  nature study and appreciation aren't suffic ien t on 
the ir own to function as the sole EE experience of students.
Educational approaches to environmental problem solving need to 
be defined broadly to include knowledge, behavior, values, attitudes, 
and motivation. We come closer to teaching quality environmental 
education the more we can address all of these variables.
1 1
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Chapter 2
The Educational System and Environmental
Education:
Problems and Prospects
Reports of American educational failure, declining test scores, 
and the poor rankings of our students on international standardized 
tests seem to surface every week in the newspapers and major 
periodicals. Science and math education, in particular, are receiving 
great attention and funding from such sources as the National 
Science Foundation and the American Academy fo r the Advancement 
of Science to try  to reverse these apparent trends. At risk seems to 
be the country's global economic position and our status in the fie lds 
of science and technology. Fears of losing our ranking provide the 
cata lyst for innovation and energy in curriculum development.
Yet as far as the fie ld  of environmental education is concerned, 
our national capacity to compete w ith  Japan or our high schoolers' 
ab il ity  to outscore the ir Asian or European peers is rather low on 
the l is t  of reasons to reexamine the American educational structure. 
We need to push for educational reform because the poor state of our 
environment demands, at least in part, an educated and motivated 
public.
The fie ld  of EE, w ith  its  agenda of interdisciplinary, experiential 
education, can make an important contribution to educational 
reform. It can do th is partly by integrating "knowing, caring, and
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practical competence" (Orr, 1989) in a comprehensive educational 
program. In this chapter, I w il l  explore some of the problems I see 
In our educational structure, and ways In which environmental 
education can contribute to Improvements.
It seems important that we begin to break down some of the 
arb itrary barriers students come to take fo r granted. For instance, 
by avoiding environmental issues, schools teach students that the 
natural and social sciences are academic a ffa irs , w ith  l i t t le  
application to the everyday world of students or the ir community.
Students learn the classroom is a d is tinct environment from the 
community; much of the science curriculum, fo r example, is based 
on generic textbooks w ritten  not fo r any one place, but fo r a general 
discussion of concepts. Textbook examples are as like ly to come 
from another continent as from one's own state. While i t  Is 
c r i t ic a l ly  important to expose students to the biological wealth 
found around the world, and to general concepts of which no local 
examples may be found, we almost never turn the focus of student 
examination toward the ir own fam ilia r regions. The community 
rarely Is a place for study, and almost never the focus of personal 
responsibility. Even i f  teachers are daring enough to take students 
outdoors for a field tr ip  or f ie ld  work, the m ajority  of these lessons 
rarely go beyond natural history or environmental science to address 
related po lit ica l or social Issues.
I would like to see the local community become a place for study 
for a varie ty of reasons. First, the concreteness and imminence of 
local issues may stimulate interest and motivation to learn and act.
16
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In the pragmatic trad ition  of Dewey, Rogers' experience in therapy 
lead him to the conclusion that "significant learning occurs more 
readily in relation to situations perceived as problems...[we ought to] 
permit the student, at any level, to be in real contact w ith  the 
relevant problems of his existence, so that he perceives problems 
and issues which he wishes to resolve" (Rogers, 1961). While local 
issues may not be inherently more captivating than global ones, i t  
seems like ly that students' motivation w i l l  be increased by focusing 
on problems which d irectly  affect them and the ir fam ilies daily, and 
over which they may have some direct effect.
This is not to say we should ignore global problems or that we 
shouldn't try  to apply concrete examples to broader issues. But 
continuous focus on problems elsewhere can be an escape tactic, so 
that neither teacher nor students has to face controversial issues or 
the very real fact of personal accountability. I hope not to teach 
students that "it is su ffic ien t to intellectualize, emote, or posture 
about [environmental problems] w ithout having to live d ifferently" 
(Orr, 1989).
Focusing on the ir community also helps students become 
fam ilia r w ith  their own place on Earth. Part of the basis for an 
environmental ethic is a sense that our own landscape is unique, and 
as worthy of care, respect, and protection as any national park. As 
students become more invested in their own environment, they may 
become more committed to acting positively in its  behalf.
One excellent model for the integration of school and community 
is the Foxfire project, in itia ted by English teacher Eliot Wigginton in
17
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Rabun Gap, Georgia. Wigginton's high school students research and 
w r ite  a rtic les  on local cultural heritage for the journal they publish, 
named Foxfire. One of the most motivational aspects of the Foxfire 
pro ject for students Is that they have directed the ir energy back 
into the community. As a few examples of the ir many projects, 
Wigginton and his students have built, on land acquired w ith  book 
p ro f i ts  1 , a community museum of local a rt ifac ts ; helped a local 
man edit and publish his journals, begun in 1934; and helped another 
local s ta rt a mail order business for his handmade wagon wheel rims 
(Wigginton, 1975).
Spin-off programs in other parts of the country are having 
s im ila r effects. State Offices of Historic Preservation are grateful 
for the research data students are collecting. In an artic le  in 
H istoric Preservation, the d irector of the American Folklife  Center 
at the Library of Congress comments, "Foxfire has been a wonderful 
major development in cultural conservation" (Graham, 1989).
Wigginton feels strongly about the potential of students in the ir 
own communities:
I’m afraid we’ve become a nation of nomads w ith  
no sense of that security or serenity that comes 
from being able to say, 'Here is where I belong.
Here is my place, my time, my home, my birthright, 
my community. Here I am loved and known, and 
here I love in turn'...The only way I can see to get 
our kids committed to our neighborhoods and our 
communities is to get them so involved in their 
surroundings that they become determined that the
1 The Foxfire iournals have been compiled and published as a series of books, titled  
Foxfire 1. Foxfire 2 . etc.
18
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community's destiny w i l l  be in the ir  hands, not in 
the hands of commercial rapists. They must feel 
that they are essential to the future of the ir homes 
(1975).
Environmental educators would do well to consider some of the 
thinking evolving in the bioregional movement, which focuses on the 
particulars of place rather than on abstract or faraway 
environmental problems. "Bioregionalism specifica lly  values the 
local and the regional, seeing the rev ita liza tion  of local places, 
peoples, and cultures as perhaps the only sure way of healing our 
planet," (Plant, 1988). While we certainly need groups watchdogging 
the federal government, big business, and large scale environmental 
problems, at the middle and high school level we may need to scale 
down to a much smaller, more manageable level.
As Berry argues, the environmental movement itse lf,  w ith  its  
focus on the planetary, may be describing the "problem in such a way 
that i t  cannot be solved:"
The word "planetary" refers to an abstract anxiety 
or an abstract passion that is desperate and 
useless exactly to the extent that i t  is abstract.
How, a fte r all, can anybody -  any particular body - 
do anything to heal a planet?...The question that 
must be addressed, therefore, is not how to care 
for the planet, but how to care for each of the 
planet's m illions of human and natural 
neighborhoods, each of its  m illions of small pieces 
and parcels of land, each one of which is in some 
precious and exciting way d ifferent from all the 
others (Berry, 1990).
19
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By emphasizing the local community, environmental education at the 
individual classroom level can begin to teach students the necessity 
of caring fo r the ir specific environment, and provide them the sk il ls  
for doing so.
It is like ly that an in it ia l bond w ith  a particular place la ter leads 
to a more global environmental concern (see Tanner, 1980). If this 
is true, then in the quest for developing environmentally a ffirm ative  
citizens, we ought to be helping students develop ties, both 
emotionally and in te llectually, to the ir community.
One may say that we should care fo r trees and 
plants, rocks and waters, animals and people 
because all things are both fundamentally related 
to each other and are manifestations of the same 
l i fe  principle. This compassion would be made 
concrete by reference to one's own particular 
geographical context and social history 
(Zimmerman, 1990).
Not only would this general concern be made concrete, i t  might in 
fact develop, and radiate, from the in it ia l,  concrete love of a 
specific  environment.
In addition to breaking down barriers between school and 
community, i t  also seems useful to elim inate some of the arbitrary 
wa lls  between school subjects. The very structure of schools 
teaches students that the d ifferent courses have l i t t le  relation to 
one another, and that one shouldn't try  to apply in a class what one 
has learned in another (except, perhaps, for basic reading and math 
skills). Schools typ ica lly  teach us that:
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English Is not History and History is not Science 
and Science is not Art and A rt is not Music, and A rt 
and Music are minor subjects and English, History, 
and Science major subjects, and a subject is 
something you "take" and when you have taken it, 
you have "had" it, and i f  you have "had" i t  you are 
immune and need not take i t  again (Postman &
Weingartner, 1969).
Problems humans encounter, and the sk il ls  needed to solve those 
problems, or adapt to them, are rarely restric ted to the content of a 
school "subject." If solutions and sk il ls  transcend discipline 
boundaries, how can we expect students to become adept at solving 
problems when we teach the components of knowledge, but not the 
synthesis of many areas of knowledge?
Most schools continue to treat subjects as discrete, independent 
courses of study, rather than to emphasize the problems to which 
those subjects, in concert, naturally apply. Part of the problem. 
Disinger (1990) points out, is that;
in school settings, interdiscip linary content has no 
clearly identified curricular home, and is not seen 
to fit" in settings which place a premium on 
disciplinary rigor. Also, educational leaders, 
curriculum planners, and textbook publishers have 
not placed p r io r ity  on interdiscip linary topics,
Environmental education, w ith  its  roots in the study of ecology, 
ideally promotes the concepts of interdependency and of the 
necessity of addressing problems from a variety of perspectives, 
integrating and synthesizing knowledge from diverse fields. Yet, Orr 
(1989) contends, "despite a decade or more of discussion and 
experimentation, in terdiscip linary environmental education remains
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an un fu lf i l led  promise. The fa ilure occurred...because i t  was tried 
w ith in  d isc ip line-centric  in s t itu t io n s ."
Environmental education hasn't been a particu larly e ffective tool 
fo r promoting interdiscip linary study because we have tried to force 
i t  Into an existing framework. Instruction usually comes in the form 
of units included in the flow  of an otherwise traditional course 
(Engelson, 1989). This method probably has an impact s im ila r to the 
h istorica l practice of designating "Women in Science Week", or 
"Native American Appreciation Day": students learn im p lic it ly  that 
these are out-of-the-ordinary topics. ("For 35 weeks out of the 
year, we study history; for one week, we study the exceptions.")
Engelson (1989) calls this type of teaching "insertion," and 
considers i t  equivalent to teaching a wholly separate course. He 
prefers, as do many other educators, the "infusion" of environmental 
subject material, such that environmental education is bu ilt into 
every subject area at every grade level: everything taught w i l l  
somehow be related to the environment. Of course, some subjects 
w i l l  be more applicable to environmental topics, but "all have a role 
to play" (1990). The assumption is that i f  teachers of diverse 
disciplines infuse environmental topics into the ir courses, students 
w i l l  come to realize the environment is related to everything else 
they study, hence they'll be receiving an interdiscip linary education.
The infusion process is problematic for several reasons, however. 
Environmental material is typ ically inserted, or infused, into a 
single topic: science (mostly biology). In a survey of all 50 state 
education agencies. Disinger (1989) found that, of 40 returns, 36
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reported that infusion was the chosen method of inclusion of 
environmental education. 57% of these reported environmental 
education was infused in only science or biology courses. 72% 
reported science/biology and social studies as the only subject 
areas of inclusion. Only 25% reported social studies as a target 
subject; none listed social studies exclusively. One state each 
listed language arts, agriculture, and Science, Technology, and 
Society study. None listed math. Studies of teachers in western and 
midwestern states revealed s im ila r findings (Ham & Sewing, 1987; 
Simmons, 1989). Students are clearly being taught that 
environmental issues, i f  they are addressed at all, are sc ien tif ic  
issues.
Even i f  environmental education were infused equally throughout 
disciplines, and i f  teacher training and curriculum materials were 
exceptional, in terd iscip linary study wouldn't necessarily be the 
result. A high school offering lite ra ture  courses which address 
nature writing , social studies courses which delve into socia lly- 
related environmental problems, and science courses which focus on 
environmental science may be exposing students to environmental 
topics, but unless teachers actively integrate material and methods 
from other disciplines, students may not make the conceptual leap 
to synthesize those ideas themselves.
Furthermore, the EE program w il l  s t i l l  "be lim ited by the 
theoretical structures and presuppositions of existing educational 
practices' (Rejeski, 1982). Environmental education must maintain 
its  own set of goals and priorities. It shouldn't simply serve as a
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means toward the end of other subjects, or as a "subliminal bonus" 
(Van Matre, 1990).
This may imply we need to create separate, environmental 
education courses, perhaps centered around issues, which offer 
students the chance to look at whole problems from the perspective 
of a variety of disciplines. Van Matre (1990) suggests adding 
separate EE courses at the 5th, 8th, and 1 1th grades, to round out an 
EE program dedicated to the infusion model. Individual EE courses 
are being offered as electives in some schools, but in most cases, 
financial and administrative constraints overwhelm teachers who 
might in it ia te  extra EE courses (R. Hanbey, G. Bisbee, pers. 
communications, spring, summer, 1991).
We may need to develop, and advertise, model EE courses to help 
sell the notion to administrators. For example, science teacher Gina 
Long has introduced an environmental education class this year at 
Two Eagle River School in Ronan. She is teaching two sections of 
the course, which is centered around the theme of the four aspects 
of a traditional medicine wheel: earth, air, fire , and water.
Students spend a great deal of time in the fie ld, taking tr ips to such 
places as a mining s ite  on the Clark Fork, an organic farm, a fish 
hatchery, and a sewage treatment plant. She has received a great 
deal of administrative support fo r th is course, but runs them on an 
almost nonexistent budget (Long, pers. comm., fa ll,  1991).
Russ Hanbey, a special education teacher in Seattle, is also 
offering for the f i r s t  time two sections of a separate course in 
environmental education. The course explores current environmental
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issues, wilderness management, ecological restoration, waste 
reduction, environmental occupations; a ll students complete 
independent projects of service to the community or to the 
environment (Hanbey, pers. comm., fa ll,  1991). While separate 
courses are not the norm, a number of schools now offer them, 
providing excellent opportunities fo r students to engage in active, 
in terd isc ip linary experiences.
In addition to entertaining ideas of separate EE courses, we need 
to try  to improve the current infusion system already in place. 
Preservice and inservice training fo r teachers is imperative in 
helping teachers who may have no background in environmental 
studies or have been given no guidelines on how to infuse 
environmental topics into the ir specific courses. Ham & Sewing 
(1987) point out that pre-service teacher education typ ically places 
environmental education into science methods courses, pre­
conditioning teachers to assume EE belongs only in science classes.
One radical way of improving the current infusion process would 
be the dissolution of a compartmentalized educational structure in 
favor of large blocks of time devoted to an "interdiscip linary 
laboratory." (Orr, 1989). A middle school in Georgia is 
experimenting w ith  th is idea: students take one single course, 
taught by the science, math, social studies, and reading teachers 
together. Three hours and 20 minutes long, the course integrates all 
four subject areas in an e ffo r t  to make the point that "real l i fe  
problems rarely come labeled as chemistry" or "math,"
(Culotta, 1990).
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In Montana, middle schools come closest to accomplishing th is  
in terd iscip linary ideal, as opposed to high schools and junior high 
schools, which steadfastly remain wedded to the ideal of 
discip linary compartmentalization. In addition to their normal 
planning period, core teachers (English, math, social studies, and 
science) at the middle schools are given one jo in t planning period 
for the purpose of synchronizing the ir e ffo rts  in the classroom.
Other steps toward interdiscip linary study are being taken by 
some of the leaders in the current science education reform 
movement. For example, the Scope, Sequence, and Coordination 
project, in it ia ted by the National Science Teacher’s Association, 
aims to break down some of the barriers between subjects through 
implementation of a "horizontal" curriculum. Instead of offering 
earth science, biology, chemistry, and physics in a 9-12 sequence, 
SSC director Aldridge suggests schools integrate all four topics in 
each of the four high school grades (Aldridge, 1989).
The second, and more d if f icu lt ,  task of SSC, is accomplishing 
integration of the sciences in a thematic model. For instance, the 
topic Light might be approached from physical, chemical, biological, 
and geological angles in a single unit. Discussion of successes and 
fa ilures of model school programs should be published by NSTA in 
the next few months.
Project 2061, a program of The American Academy for the 
Advancement of Science, is also currently p ilo ting projects in 
schools around the country. 2061 "s motto is "Science for All 
Americans," and the approach is s im ila r to Scope, Sequence, and
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Coordination: Integration of the sciences, as well as technology and 
communication, fo r the purpose of promoting sc ien tif ic  literacy (see 
Rutherford & Ahlgren, 1990).
Science reform may help validate the novel Interdisciplinary 
approaches to education that EE proposes. The move toward 
teaching science and social studies thematically, w ith  
environmental Issues at the core. Is an excellent step toward 
Integrating environmental topics Into the curriculum as well as 
offering Interd iscip linary study opportunities.
Interdisciplinary systems are not Impossible. We need, among 
other things, more model programs, more f le x ib i l i ty  and support 
from administrators, and more motivation on the part of teachers to 
In itia te  such e fforts, but the Idea Is not beyond reach.
Much of the success of these programs probably depends on the 
extent to which students are Involved actively in their own learning. 
Environmental education specifica lly  encourages teachers to move 
away from a traditional lecture format. In our daily lesson planning, 
rather than focusing mostly on what informatin w i l l  be covered (ie. 
what we w i l l  say) we need to think In terms of the ac tiv it ies  we 
w i l l  arrange for students (ie. what students w i l l  do). "Active 
learning" should be both mentally and physically active, getting 
students out of the ir desks, out of the classroom, and out of the 
standard practice of memorization of facts.
Student motivation is increased as we replace lectures w ith  
student-directed ac tiv it ies , but th is practice also encourages 
responsibility. In my experience, students want to be given
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responsib ility  and a voice. Certainly the ab il ity  to take 
responsib ility needs to be refined in most young people, but 
responsib ility  often engenders responsible behavior. Responsibility, 
active learning, and motivation are probably inextricably related; 
any time we can encourage one of these i t  seems the others w i l l  
fo llow .
If we want to develop active, motivated citizens, we not only 
need to allow students to be active, we need to provide 
opportunities fo r students to take action. Simply talking about 
action won't do. Local environmental problems provide excellent 
opportunities for students to become involved and practice their 
citizenship skills . Hammond, advocating curricula which emphasize 
opportunities for community action, writes:
thinking sk il ls  programs are part of a widespread 
educational 'bandwagon' currently travelling 
throughout North America. Most focus on 'meta 
thinking' (thinking about thinking) w ith  few 
programs that engage students in acting on thinking 
or thinking while acting. Environmental education 
programs provide a rich opportunity for practicing 
thinking in context while acting on community 
problems of worth.
Since sk ill in solving environmental problems appears to be an 
important factor leading to action, (see Hines, et al, 1987; As ch & 
Shore, 1965; Jordan, et al, 1986) we need to involve students in 
actively investigating environmental problems and resolutions, and 
to teach them the sk ills  involved in doing so. Ramsey, et al (1982) 
break citizenship sk ills  down into the fo llow ing categories: 
persuasion (e.g., le tte r w rit ing , debate); consumerism (e.g.,
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boycotting, d iscrim inating use); po lit ica l action (e.g., lobbying, 
voting); legal action (e.g., injunction); and ecomanagement (e.g., 
reforestation, urban landscaping).
Because I believe we ought to help students focus on personal 
action, as well as on c iv ic  action, I would add the following, more 
basic, behavioral tra its : sk ills  in group conflic t resolution and 
cooperative action; in active listening (c larify ing the position of 
another, empathising, remaining non-judgmental); in values 
c la r if ica t ion  (stating one's own position or opinion, being able to ' 
provide the value position associated w ith  one's own as well as 
others' opinions); and in information acquisition (ab ility  to 
formulate or refine questions; a b il ity  to find sources of information; 
interviewing skills). Perhaps we also ought to emphasize sk il ls  in 
liv ing w ith  less: decreasing our dependency on the products of 
industry, etc.
Unfortunately, teachers often shy away from teaching advocacy, 
or from allowing students the opportunity to act on community 
problems. One of the most commonly cited reasons why teachers 
don't address environmental issues is the ir controversial nature 
(Gunderson, 1988). Also, the open-ended nature of student action 
projects is uncomfortable for many teachers. Evaluation is 
d if f ic u l t ,  no textbook is necessarily available, and th is approach 
"involves the handing over of some control of the classroom process 
-  sometimes obtained a fte r a long struggle -  to the students' (Wals, 
et al. 1990).
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While many schools hope to create citizens capable of acting 
responsibly in our democratic society, rarely is the school structure 
organized to prepare students specifica lly  for th is possibility.
Given the lack of energy most citizens exhibit fo r the po litica l 
process, or fo r taking personal responsibility fo r environmental 
problems, citizenship sk il ls  shouldn’t  be le f t  to chance.
30
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Chapter 3
The Values Issue in Environmental Education
...education exists to further the world view and values of a particular 
social paradigm, but i t  can also serve to provide a critique of that 
paradigm and possibly to suggest new paradigms, values, and ways of 
life when the old social paradigm has been shown to be out of touch
with rea lity ... Sessions, 1983
In order to solve and prevent environmental problems, 
environmental education needs to address values. We cannot 
sidestep values issues in EE because our lifesty les, which contribute 
heavily to environmental degradation, are partia lly  a product of our 
values. In addition, most environmental problems don’t  have clear- 
cut solutions: they evolve into values conflic t issues. As far as the 
deep ecology movement is concerned, Naess (1989) declares that its  
"strength...depends upon the willingness and a b ility  of its  supporters 
to force fact-dependent experts who underpin environmental 
decisions into discussions in terms of values and priorities." 
However, because values questions are potentially controversial, and 
entering the arena of values education becomes a sensitive subject 
itse lf ,  some parents, community members, and even teachers believe 
i t  is not the place of public school teachers to deal w ith values. I 
believe instead of asking whether i t  is right for teachers to teach 
environmental values, we ought to try  to answer the question, "how 
best can we as environmental educators address values in the 
classroom, keeping in mind our responsibilities to the environment, 
to our students, and to our communities?"
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To begin to answer th is  question, we need to focus on two Issues: 
f i r s t ,  the notion that i f  we don't exp lic it ly  address values, then 
values education isn't occurring; and second, what is implied by the 
term "teach "
To be pointed, the question of whether values education belongs 
in the school is re la tive ly  moot. As Purpel and Ryan (1976b) have 
noted, " i t  comes w ith  the territory." Teachers convey moral and 
non-moral value messages in everything they do, as well as in 
everything they have students do. The way a teacher treats 
students, and allows students to treat others; how teachers handle 
questions; the content of assignments; the classroom atmosphere; 
behavior w ith  other teachers; level of enthusiasm in class all 
transm it messages to students.
In particular, lack of attention to environmental problems and 
issues in school carries a powerful, though tac it, message to 
students; for, as Orr (1989) argues, "all education is environmental 
education. By what is included or excluded, emphasized or ignored, 
students learn that they are a part of or apart from the natural 
world. Through all education we inculcate the ideas of careful 
stewardship or carelessness. "
Clearly, in addition to the exp lic it ly  defined curriculum, a "hidden 
curriculum" exists through which values are taught, whether we are 
aware of i t  or not (see Giroux & Purpel, 1983). We are foolish to 
imagine any education is values free. When the values transmitted 
are those of the mainstream culture, the process of values education 
may become transparent; we may even believe i t  is non-existent. We
36
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may believe, for Instance, the sciences are objective and free of 
value when in fact the cultural paradigm underlying the "sc ientific  
method" carries strong, though im p lic it, values messages itse lf.
Each ins titu tion  of education, whether devoted to the instruction 
of religion, civics, music, business, etc., assumes its  own values; 
environmental education should be no different. Values cannot, as 
Orr suggests, and should not, be separated from the content or 
methods of EE, or from any other form of education. Instilling  
positive environmental values in students is simply an integral part 
of the process of environmental education. While this may be an 
offensive perspective to some, insofar as i t  poses a threat to our 
culture's dominant world view of exploitation and resource 
extraction, our responsib ilities to the environment mandate nothing 
less. The degraded state of our environment may be Justification 
enough fo r trying to reorient students’ values toward environmental 
health. For as Roth (1988) admonishes, "we have to become more 
radical. Radical, not in the sense of wild-eyed, crazy viewpoints, 
but in the sense of returning to roots, which is what the word tru ly  
means. We are rooted in the system of life , all of us, and whatever 
else we may be or do, we had best take care of that system f i rs t  and 
foremost."
I f  some would question the right of educators to teach values, 
we may turn to the issue of what is meant by "teaching values" or 
"values education." Presumably, ambivalence surrounding values 
education lies partia lly  in a misunderstanding of its  goals. While 
part of the task of environmental education appears to be
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developing positive values about the environment, th is  is not the 
only desired outcome. Ideally, EE also helps students in the 
fo llow ing ways: developing an understanding of the important 
relationship between values and behavior, as well as disparities 
between the two; helping students c la r ify  the value systems which 
underlie personal opinions, laws, proposed solutions to 
environmental problems, and d iffering  positions on environmental 
issues; and giving students the tools for resolving personal and 
social values conflicts.
We s t i l l  cannot, however, avoid the issue of what is implied by 
"developing in students positive environmental values" Can we 
s trike  a balance between indoctrination in its  most negative sense, 
and a complete avoidance of values issues, borne of the belief that i t  
isn't our place to teach values?
Duties to students and community, and to our own sense of 
ourselves as good teachers, dictate that we be as responsible as 
possible in the manner in which we address values. We could 
imagine a continuum of possibilities, w ith  indoctrination and a 
la issez-fa ire  approach (i.e., exp lic it ly  ignoring questions of values 
altogether) at opposite ends. These seem equally poor alternatives. 
Indoctrination is simply not an appropriate teaching method, insofar 
as the indoctrinator wishes to control and close the minds of 
students, to prevent rather than stimulate c r it ica l questioning 
(Watkins, 1976). Indoctrination also implies the view that students 
are objects to be manipulated toward a desired end, and as a method 
fa i ls  to provide students w ith  the thinking sk il ls  necessary for
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making future decisions (Kauchak, et al, 1978). Teachers who shirk 
the responsib ility of facing values issues in class rob students of 
the practice and guidance they need in making autonomous decisions.
Considering responsibilities to students, a more nurturing and 
empowering place on the continuum would be marked by "careful and 
sensitive inquiry into moral questions" (Purpel & Ryan, 1976c). 
Methods would encourage and demand debate, c r it ica l thinking, and 
questions such as "Why?" "What is the basis for th is belief?" "How 
do we know th is statement is true?" and "What is the source of the 
disagreement?" Here also teachers would help students become 
aware of both the consequences involved in particular choices and 
actions, and of the variety of alternatives to, or options for, 
solutions to problems.
Where values education fa lls  in th is spectrum is in large part 
re lative to the attitudes of teacher and students, to the atmosphere 
of the classroom, and to the relationships established there; the 
relationship between teacher and students, and among students 
themselves.
A safe environment, free of outright condemnation and 
rejection, is imperative for discussion and exploration of values. 
Teachers who actively foster nurturing relationships w ith  students 
w i l l  probably be more like ly than others to establish th is secure 
environment. Students at the middle school and high school levels 
are so painfully aware of peer pressure and social norms that often 
no public environment is safe for discussing personal matters or 
opinions. Fear of being d ifferent, or peer re jection often leads to
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put-downs, sarcasm, competition, and domination by popular 
students or troublemakers. Teachers need to so lic it  advice and 
behavioral goals fo r safe discussions from students, in order that 
students can take more responsibility fo r the ir behavior and 
teachers can relax the ir role as police.
Simply acknowledging the existence of a hidden curriculum 
through which values are inculcated, and accepting that we as 
teachers are implicated in the process, doesn't close the chapter, 
however. We also need to grapple w ith  the question of which values 
shall EE define and promote as positive environmental values? The 
f ie ld  of environmental ethics may shed some light on this search.
One of the directions of the thinking in this fie ld asks whether we 
can extend our sphere of moral concern beyond human welfare to the 
environment, including other living beings, as well as nonliving 
en tit ies  and abstract concepts such as ecosystems and nutrient 
cycles.
Most discussions of moral/values education center on human 
relationships. For example, moral education has been described as 
"helping people to deal w ith  questions of right and wrong in the 
interpersonal realm (Purpel & Ryan, 1976a). Part of the process of 
EE is to broaden students’ moral reasoning to also include questions 
of r igh t and wrong in the human-environment realm.
In wrestling w ith  the question, "which broad moral principles 
should we agree to teach?" Caduto (1983b) believes we ought to 
focus on the "ideal values of American society." He w rites  that 
these values, including "honesty, generosity, tolerance, equality, and
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respect fo r the environment are founded in the moral evolution 
stretching from early Biblical times, through the thinking of the 
Greek, Roman, and Renaissance philosophers, and on Into the present 
day." As regard the environment, these values Include, respectively, 
ecologically wise behavior and love fo r earth; a world of beauty, and 
a balanced global ecosystem.
Caduto seems to want to appease c r it ic s  of values education by 
claiming that EE Is, a fte ra ll, only teaching good American values.
Yet I f  American values had been consistent w ith  environmental 
health, why then would we need environmental education so 
desperately at th is  time? While honesty, generosity, tolerance, and 
equality are all certainly Ideals, many of our problems stem from 
the fact that our behavior Is often not aligned w ith  these Ideals. 
Unfortunately, ecological Integrity has never even been an Ideal of 
mainstream American society. Additionally, the history of 
sc ien tif ic  thought, so Influential In the development of western 
culture, has been one of domination over, not of reverence for, the 
environment (Merchant, 1986).
Berman (1981) argues that both Jewish and Greek cultures were 
In it ia l ly  responsible, as long as 4000 years ago, for the gulf which 
progressslvely opened between humans and non-human nature;
The Old Testament Is the story of the triumph of 
monotheism over,..the nature gods of neighboring 
■pagan' peoples...Ecstatic merger w ith  nature Is 
judged not merely as Ignorance, but as Idolatry.
The D ivin ity Is to be experienced w ith in  the human 
heart; He Is defin ite ly  not Immanent In nature. The 
re jection of partic ipating consciousness...was the 
crux of the covenant between the Jews and
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Yahweh...[While] the Greek case is less easily 
summarized...the separation of mind and body, 
subject and object, Is discernible as a historical 
trend by the sixth century before Christ; and the 
poetic, or Homeric, mentality In which the 
Individual Is immersed in a sea of contradictory 
experiences and learns about the world through 
emotional Identification w ith  It (original 
partic ipation) Is precisely what Socrates and Plato 
Intended to destroy.
Rather than promoting the "Ideal" American values, environmental 
education should serve, among other things, to critique them. If 
"values are not things but Indications of one's deeper conceptual 
systems about the world and life..." (Stewart, 1975), EE must probe 
beyond values to world views. It can serve to In it ia te  a paradigm 
sh if t  away from our predominantly anthopocentric cosmology to an 
ecocentric one, analagous In Impact to the geocentric/heliocentric 
paradigm sh ift  which occurred during the Copernlcan Revolution.
The specific value orientation EE Ideally espouses Is one In which 
the environment ceases to be simply a means to the end of human 
satisfaction or welfare or need, and becomes an end In itself.
This ethical position doesn't Imply that In all environmental 
dilemmas, the environment Is given top prio rity , but that the health 
of the environment w i l l  at least be considered equally along w ith  
human welfare. Values aren't direct guides to behavior; 
environmental values education shouldn't try  to provide exp lic it 
directions for action In every circumstance. The point Is not to 
show students how to act In given situations, fo r th is doesn't supply 
them the tools needed fo r solving problems In the future. Exploring
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"value con flic t or value tension is a more rea lis tic  approach to 
social controversy than searching fo r some overriding principle that 
w i l l  te l l  us the correct solution to any particular problem" (Oliver & 
Bane, 1 976).
The possib ility  exists that th is "paradigm shift" may be an 
impossible one fo r most students at the ir level of reasoning and 
cognitive development. We may have to be content w ith  more 
egocentric, or anthropocentric, reasoning at th is age. In the lower 
grades, environmental educators may need to explain the value of the 
environment in terms of its  direct value to humans; later we may 
attempt to move on to a conception of value based on human notions 
of beauty and in tegrity  (eg, this ecosystem doesn't need to provide 
me w ith  economic benefit, its  beauty alone is enough). Ultimately 
we hope to present the notion of environmental in tegrity  as being an 
end in itse lf, regardless of whether humans might find value in an 
environment, aesthetic or otherwise. Some students may grasp this 
notion; others may only do so on an intellectual, abstract level. In 
any event, environmental educators ought to be aware of the lim its  
of reasoning, and of the potential inherent in the sh if t  from an 
egocentric to a more universal mode of thinking.
It may not be the case that "a strong system of general moral 
values is the basis on which environmental values must be founded" 
(Caduto, 1983b). Perhaps the strong inclination of children toward 
an emotional association w ith  nature in general and animals in 
particu lar is the root of future systems of morality, as regards both 
human relationships and human-environment relationships.
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The sum of a teacher’s beliefs about values education is 
manifested in the creation of curricula and in the day-to-day 
interactions w ith  students. In the fo llowing pages I w i l l  present a 
few of the ways teachers can incorporate environmental values 
education into the ir courses.
Perhaps the most fundamental way In which educators teach 
values Is by being role models. In fact, teachers’ positive behavior 
In the environmental realm may speak more strongly to students 
than any amount or type of lecturing. Tanner (1980), in researching 
s ign ificant experiences for environmentally active people, concluded 
that teachers were most often remembered for their attitudes, or as 
enthusiastic, concerned people "rather than as purveyors of school 
programs. ”
As fa r as defining the behaviors a good role model should exhibit, 
i t  becomes fundamentallly irrelevant, and impossible, to distinguish 
between process and content, or between what teachers have 
students do and what students learn. Taking the ir cues from 
McLuhan, Postman and Welngart (1969) argue that, in fact:
the medium is the message...[This] implies that the 
invention of a dichotomy between content and 
method is both naive and dangerous. It implies that 
the c r it ica l content of any learning experience Is 
the method or process through which the learning 
occurs...It is not what you say to people that 
counts; i t  Is what you have them do...What students 
do in the classroom is what they learn (as Dewey 
would say) and what they learn to do in the 
classroom Is the classroom’s message (as McLuhan 
would say) (emphasis mine).
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Thus, a teacher’s role as a model for environmentally responsible 
behavior is effected both through personal behavior, in and out of 
school, as well as through the learning experiences s/he creates for 
students. In terms of the remainder of the ac tiv it ies  listed, as well 
as of attempts to "environmentalize" the content of any course, 
teachers are responsible models by v irtue of incorporating these 
into the ir classes. The message becomes clean the environment is 
important enough, and integral enough, that our class w il l  devote a 
s ign ificant amount of energy to its  study.
As fa r as personal behavior is concerned, i t  seems important for 
teachers to try  to be models of people who live their values. 
Additionally, in the task of helping students develop the capacity for 
Independent judgment, teachers can model the habit of having 
thought c r i t ic a l ly  about those values and being able and w il l ing  to 
express the jus tif ica tion , the emotions, and the world view behind 
values and opinions.
While teachers ought not be in the business of trying to form 
students’ opinions fo r them, they can share the ir views when 
appropriate or when asked by students, ’’but even then fu ll of 
hum ility in relation to truth. Admit confusion, but insist that even 
the confused has to act..." (Naess, 1989). Naess here refers to the 
importance of public debate w ith  opponents over values, but his 
ideas are fu lly  valid in the classroom as well: [your students] "have 
mostly high regard for the combination of personal honesty and 
in tegrity  w ith  a ttitud inal admission of f ra i l ty  and fa l l ib i l i t y . ’
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Teachers often remark that when students ask their opinion on 
controversial subjects, they reply, "my opinion Isn't what's 
Important; yours Is." In the Wisconsin State Guide to Curriculum 
Planning In Environmental Education, (1990), Engelson writes, 
"teachers should...resist the temptation to let the ir own positions on 
Issues be known and thus bias the conclusions reached by students." 
However, It is often the case that students already know the 
opinions of the ir teachers because actions and personality do speak 
so loudly. In any event, I suspect students resent this approach, and 
view i t  as either hypocritical or dishonest.
Hug, quoted In the Wisconsin curriculum guide argues the same 
point: "strong advocacies are all around us, each using the techniques 
of persuasion and propaganda to build the ir constituencies... 
Environmental educators must scrupulously strive to get all the 
facts, examine and illum inate all the viewpoints, and keep from 
le tting  the ir own particular position (as an environmentalist) from 
mixing w ith  their educator role." Yet what is the point of 
withholding one opinion in a sea of d iffering ones? It makes no 
sense to acknowledge the powerful Influence of the "strong 
advocacies all around us," while silencing ourselves on the basis we 
might bias students.
Those strong advocacies often give no hint of the underlying 
reasoning or world view behind the ir position. As teachers, we cân 
help students sort through the myriad Influences of peers, media, 
sports and music idols, advertising, etc. by modelling thoughtful 
behavior and helping students evaluate the ir own attitudes and
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opinions, which often come d irectly  from parents and others, w ith  
l i t t le  or no understanding behind them. Instead of saying "my 
opinion doesn't matter," a teacher can show how very much their 
opinions do matter to them, and why.
One clearly important way teachers shape students' values is 
through the study of ecology. As Callicott (1982) points out:
prior to the emergence of the science of 
ecology...nature was perceived more as a mere 
collection of objects, like a room fu ll of furniture, 
the parts of which were Incidentally and externally 
related. Natural things, thus, had either an 
ind iffe rent value, a positive u t i l i ta r ia n  resource 
value, or a negative value (as pests, weeds, vermin, 
and so on). Ecology has changed all this. I t  has 
brought into being a new natural paradigm. The 
natural world is now perceived as a living 
whole...Ecology has transformed the value of nature.
Studying ecology changes our values by fundamentally changing our 
view of the world and our place in it.
Another important ac tiv ity  in values education is exploration of 
environmental issues. In most science courses, environmental issues 
are avoided, yet they provide fe r t i le  ground fo r discussion of values 
since they are, basically, matters of values controversy. Issues are 
often introduced for many of the following reasons: drawing 
connections between academia and the "real world;" creating 
enthusiasm and motivation fo r a school subject; helping students 
c la r ify  the ir own values and opinions through juxtaposition and 
comparison w ith  others'; and helping stimulate moral development.
47
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Widely c rit ic ized  fo r its  subjective approach to values, values 
c la r if ica t io n  methodology can, to i ts  credit, be useful in issues 
discussions i f  teachers can avoid the trap of dwelling largely on 
tr iv ia l or non-moral matters. It can help expose students to 
inconsistencies between stated beliefs and behaviors. Additionally, 
i t  "can help to direct student attention to elements of the 
environment that are prized, those that are important but taken for 
granted, and those that students may previously not have fe lt  
important” (Harshman, 1978).
Issue exploration also can provide the forum for moral 
development as conceived hierarchically by Kohlberg. According to 
th is model (1976), important conditions fo r moral development 
include:
“ 1. Exposure to the next higher stage of reasoning.
2. Exposure to situations posing problems and contradictions for 
the child's current moral structure, leading to dissatisfaction w ith  
his current level.
3. An atmosphere of interchange and dialogue combining the 
f i r s t  two conditions, in which conflicting moral views are compared 
in an open manner."
As an example, Kohlberg uses in his moral discussions the 
dilemma of Heinz, a man who steals an expensive drug in order to 
save the l i fe  of his dying wife. An ironically analogous dilemma is 
the c r it ic a l issue of whether pharmaceutical companies ought to be 
allowed to "mine" yew trees, which can be taken most profitably 
from old growth forests of the Pacific Northwest, in order to
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produce the drug taxol, shown to be effective against a certain form 
of ovarian cancer. Environmental issues, whether hypothetical or 
real seem to be nice examples of Kohlbergian moral dilemmas, 
especially when i t  is considered that EE hopes to broaden students' 
conceptions of morality to include the environment.
The implication fo r teachers is that group discussions can 
provide the forum for moral growth, provided there exists a range of 
students at d ifferent levels in Kohlberg's hierarchy, Fraenkel (1976) 
re iterates the possib ility  that some people don't grow morally 
simply because they haven't been exposed to other, better 
alternatives to the ir own thinking. The exploration is a chance to 
become aware of others' opinions and to c la r ify  or so lid ify  one's 
own.
While there appear to be numerous problems w ith  Kohlberg s 
theory of moral development, (for example, see Gilligan, 1983; 
Peters, 1976; and Fraenkel, 1976) the notion of using issues to 
explore values considerations, and to stimulate development of 
positive environmental values certainly seems useful.
Part of the learning in issues education, as suggested previously, 
is an awareness that our environmental i l ls  are strongly affected by 
our values, and as such are not "discrete problems that are 
solvable., (but are) dilemmas which, though avoidable, are not 
solvable," (Orr, 1989), Students analyzing or discussing 
environmental issues come to see f i r s t  hand the complexity involved 
as the impact of values controversy becomes apparent. Because an 
understanding of this complexity is crucial to rea l-world conflic t
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resolution, teachers guiding students through exploration of values 
involved in environmental issues should seek a balance between 
editing superfluous information and becoming sidetracked by 
defin itional squabbling among students.
Kohlberg proposes that dilemmas should be simple to avoid 
confusing students "who are then forced to spend time c larify ing 
facts and circumstances rather than discussing reasons for 
suggested actions." Yet, part of the educational importance of this 
a c tiv ity  is the c la r if ica tion  itse lf  of the positions, the values, the 
facts involved (Fraenkel, 1976). This process elucidates the context 
of the issue and draws attention to the idea that circumstances need 
to be considered in values conflicts.
In fact, the cognitive moral educational curriculum developed by 
Oliver (1976) deliberately focuses on in-depth analyses of 
prescriptive, descriptive, and analytic issues. Respectively, these 
involve "what should or ought to have been done, given the 
information available; problems of fact -  describing people’s 
behavior, interpreting what the world is actually like, or explaining 
why certain circumstances presumably occur; and what is the most 
useful meaning or interpretation of a word, phrase, or problem." The 
point of categorizing these is to help guide productive discussions, 
not to emphasize the concreteness of each. Oliver and Bane (1976) 
conclude, however, that even at this level of analysis dr complexity, 
the "politica l-process component, factional in -figh ting  and...semi- 
coercive methods and power plays" are absent.
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While It obviously has application for environmental values 
education, Oliver’s curriculum Is Intended for the social studies 
discipline, and deals entire ly In moral values as they relate to 
human Interactions. Hungerford et al (1988) have developed a 
s im ila r  curriculum for Investigating environmental Issues, two 
components of which are the conceptual awareness level, and the 
Investigation and evaluation level. At both stages, learners are 
provided opportunities, respectively, "to conceptualize the roles 
played by d iffering  human values In Issues and the need for personal 
values c la r if ica tion  as an Integral part of environmental decision 
making; to develop the ab ility  to analyze environmental issues and 
the associated value perspectives w ith  respect to their ecological 
cultural implications" and to identify and evaluate "alternative 
solutions and associated value perspectives."
While these curricula are to be commended for including values 
as part of the discussion of environmental issues, they ought not 
comprise the entirety of one's values education effort. Probably In 
order to maintain some perceived semblance of objectiv ity , these 
curricula leave the affective realm of values untouched, or at least 
o ffe r no avenues for addressing th is area. Part of this lack may be 
due to the overwhelming impact of the fact/value sp lit  In our 
culture. As Naess (1989) w rites "...the activism of the ecological 
movement is often Interpreted as i r ra t ion a l ,  as a 'mere' emotional 
reaction to the r a t i o n a l i t y  of a modern Western society. It is 
Ignored that rea lity  as spontaneously experienced binds the 
emotional and the rational into Indivisible whole, the gestalts."
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Environmental educators would like to foster emotional ties 
w ith  the environment. Passion is an end in itse lf, but i t  also is 
important insofar as i t  leads to motivation and the desire to act on 
behalf of the environment. Soule (1988) argues that 
conservationists must become concerned w ith  motivating people, 
and increasing knowledge alone isn't the answer. Lecturing students 
on the economic or biological values of d iversity may stimulate the 
in te llec t, but conservationists probably need to make a greater 
appeal to the "sensory, physical experience of nature:
The most d irect and powerful pathways to 
pleasurable emotions are not via the thought 
centers of the neocortex but through the sensory- 
motor centers of the brain stem and cerebellum, 
and from there into the emotional centers of the 
limbic system. This is also the region that houses 
the playful, nurturing, and social behaviors that we 
find so pleasurable and that must be evoked in the 
people we wish to involve in the cause of 
biodiversity.
He suggests that while educators are responsible for "the organ 
of learning," conservationists ought to direct the ir e ffo rts  towards 
the "organ of doing." Environmental educators can connect the two, 
but th is  w i l l  occur most e ffective ly i f  teachers, as Oliver suggests 
in a critique of his own work, "move to a level deeper than that 
suggested by such phrases as ' ju s t if ica t io n  strategies' or 'moral 
reasoning.'"
Instead of asking that students "become engaged in abstract 
social and po lit ica l issues in a somewhat impersonal way w ithout 
such a deep investment of [their] own psyches that i t  w i l l  warp
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[the ir] perceptions" (Oliver & Bane), we need to show students that 
strong feelings are as important as c r it ica l thinking, and that one 
need not preclude the other:
Our emotional life...is not something which 
paralyses thought or any of our faculties. It is the 
power-house which keeps the whole lot going. In 
th is  wide sense there is nothing objectionable 
about emotion at all; quite the contrary.
Accordingly, anyone accused of being emotional 
about in justice or oppression or war or bad science 
or anything else can quite properly reply, 'Of course 
I feel strongly about this, and w ith  good reason. It 
is a serious matter. Anyone who has no feeling 
about it ,  who does not mind about it ,  has got 
something wrong w ith  him.' The real fau lt must 
lie, not in the presence of feeling, but in the 
absence of thought ( Midgley, 1983).
We ought to help students refine the ab ility  to deal c r it ica lly  
w ith  emotional issues rather than teach them that emotions ought to 
be set aside in values considerations. As Caduto (1983a) comments, 
"values analysis methodologies leave l i t t le  room fo r emotional and 
in tu it ive  responses which could lead learners to think that these 
aspects of values are...invalid." (Also, we ought to be in the business 
of helping students see that all our perceptions are simply that: 
socia l/cu ltura l constructions. Deep investment of our emotions 
hardly "warps" our perceptions any more than does years of training 
in our educational or religious institutions.)
Wigginton (1975) makes a strong case fo r the importance of 
integrating the cognitive w ith  the affective domain:
53
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
in most cases the most rewarding and significant 
things that happen to a kid happen outside the 
classroom: fa lling  in love, climbing a mountain, 
rapping fo r hours w ith  an adult who is loved or 
respected...or genuinely understanding some serious 
community or national problem. These are all 
things that may la ter give him the motivation 
necessary to want to be able to w r ite  correctly and 
forcefu lly, or want to know history, or want to 
understand the complexities of nature and man 
through biology, botany, psychology...But we too 
often ignore these events, seeing them as 
"irrelevant" or "froth"..The walls of those buildings 
we imprison kids in must come crashing down, and 
the world must be the ir classroom, the classroom a 
reflection of the ir world.
Soule’s and Wigginton's admonitions, as well as Oliver’s argument 
that "only in powerful, emotionally laden environments has research 
uncovered s ign ificant reorientation of values," bear important 
implications for environmental values education.
One of the most important facets of environmental values 
education may not be discussing values in the classroom, but may be 
providing opportunities for students to become emotionally involved 
-  in experiencing the beauty and wonder of nature, the frustration of 
po lit ics , the shock and disgust of pollution and degradation. Perhaps 
we need to create experiences for students which involve long term, 
unstructured time spent outdoors in a re lative ly pristine setting 
w ith  a few close friends (Tanner, 1980).
While this is nearly impossible in a traditional school setting, 
summer programs and alternative, school-year fie ld  courses can be a 
s ign ificant factor in values education. Ecological restoration, for
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example, is a potentially valuable experience into which teachers 
could incorporate values education, as well as some of the 
components of a comprehensive EE plan discussed in the previous 
chapter. We ought not l im it  students' outdoor experiences to ones of 
beauty and pleasure. We ought to, as Newhouse (1990) points out, 
juxtapose experiences in natural settings w ith  experiences in 
degraded areas to stimulate a "sense of loss and longing [which may] 
be the motivational driving force" behind conservationists' actions. 
By helping students see what is, and what can be, ecological 
restoration can be a powerful part of a values education process.
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Chapter 4
From Knowledge to Action: The Potential of 
Ecological R ehabilita tion
In th is chapter I w i l l  argue the educational value of ecological 
rehabilitation. Prior to doing that, however, i t  is necessary to 
discuss b rie fly  i ts  sc ien tif ic  and technical significance.
Ecological restoration implies the process of re-creating from 
degraded land an ecosystem complete w ith  its  original diversity, 
structure, function, productivity, and species composition. Most 
formal restoration work has been conducted from either a technical 
perspective (e.g., reclamation of s tr ip  mines or roadcuts) or from an 
ecological one (e.g., returning biodiversity to degraded lands.) Thus, 
the fie ld  of restoration has been prim arily  defined by ecologists 
and engineers.
For example, Jordan, et al (1987) have coined the term 
"restoration ecology" to describe the usefulness of restoration in 
"raising basic questions and testing fundamental ideas" in the fie ld 
of ecology. Harper (1987) provides examples of such questions:
Does increasing the species d iversity of a synthesized 
community increase its  s tab il ity  and resilience?
Can succession be bypassed?
What is the role of mutualists?
How does the age structure of component species Influence an 
ecological community?
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Land reclamation engineers must focus primarily on technical 
problems, such as slope stabilization or determining which species 
can survive depleted or toxic soils. Their concerns also include the 
following: intended uses of the ecosystem by the general public 
(which would influence planning); legal requirements (e.g., meeting 
ERA regulations); financial cost to the public or to the industry 
being held responsible for the reclamation; and level of sensitiv ity  
of monitoring programs (i.e., regulatory agencies’ need to avoid 
situations where measurements indicate a false recovery and 
industries' need to avoid situations where projects mistakenly 
appear to have failed) (Cairns, 1985).
Many conservation biologists are concerned w ith  both the 
technical and theoretical aspects of restoring tracts of land in 
order to link existing wildlands (Wilson, 1988; Janzen, 1988).
While these issues are fundamentally important to ecologists 
and engineers, I see an enormous value in restoration work quite 
apart from, though complementary to, i ts  function in increasing 
biodiversity. My primary goal is not to solve a technical or 
ecological problem; i t  is to solve an educational one. Restoration 
can serve to educate students about ecology and environmental 
issues; i t  also provides a forum for discussion of environmental 
values issues, and questions about human relationships w ith  nature. 
U ltimately, I see restoration as a process for empowering students, 
by integrating knowledge, compassion, and action
In the context of education, I prefer the term rehabilitation to 
restoration partly because true restoration is such an improbable
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task. It seems naive, or arrogant, for us to assume we can 
accomplish restoration given all we don't know and perhaps can't 
know about something as complex and dynamic as an ecosystem. If 
restoration is defined as actively returning "a displaced ecosystem 
to its  original condition, " the restoration ist must be able to 
describe that "original condition;" have available for réintroduction 
the many species which were "originally" present; be able to stop 
the processes which presumably lead to the degradation, and 
reverse the ir effect; and possess the knowledge, finances, and 
physical a b il ity  to create a sustainable system capable of retaining 
nutrients and resisting invasions by alien species (Ewel, 1987; 
Cairns, 1 986).
In many instances, lack of these resources, both intellectual and 
biological, w i l l  impede progress toward true restoration. For 
instance, Jordan et al., (1987) point out that even 50 years after 
Aldo Leopold pioneered several restoration projects at the 
University of Wisconsin Arboretum, none of the sites had become 
anything precisely resembling a natural prairie.
I also prefer the idea of rehabilitation because I want to 
maintain enough f le x ib i l i ty  to pursue a number of agendas outside 
the traditional discipline of restoration or restoration ecology.
For example, teachers may consider a number of possible options 
in addition to restoration, when working w ith  degraded lands for 
educational purposes. Funnell (1989) suggests that, given the 
im possib ility  of exposing students to all the habitats in one's 
geographic location, teachers may want to create habitats on school
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grounds specifica lly  designed for teaching about the environment, 
not necessarily for the purpose of establishing sound ecosystems.
In th is instance, he advocates planting a variety of species, in 
natural associations, but not restricted to the ir natural 
enviroments, to fa c il i ta te  learning about diverse habitats. Valuing 
"play as an essential part of learning and development," Funnell also 
specifica lly includes in habitat designs hearty plants able to 
withstand use.
Baines (1989) stresses the necessity of "political", in addition 
to "ecological," habitat creation. He defines po litica l habitats as 
those created in urban settings specifically for human use and 
enjoyment, in order to stimulate public interest in conservation of 
wilderness lands and ecologically recreated habitats. "The best 
time to sell the d if f ic u l t  idea of the need for dead trees in 
woodland is when the 'public' are enjoying the sight of a feeding 
woodpecker, and in a [politica l habitat] the bird-table and bags of 
peanuts are as important as the trees themselves." In these 
educational areas Baines doesn't see the need for precisely defined 
natural communities, and would include non-aggressive aliens "to 
court public interest."
Creation of purely educational sites could also include the 
formation of experimental plots, perhaps for propagation of rare or 
endangered species.
I point out these examples as an indication of the possibilities 
available to teachers. Rather than rig id ly  prescribing some 
particu lar scheme for habitat creation, the important guideline to
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fo llow  is to allow students a major role In determining the focus of 
the project. In the end, the ecological success of a vegetation 
project, of whatever type, w i l l  depend in part on the care given the 
area by students. Likelihood of an educational success w i l l  be 
increased i f  instead of taking on projects themselves and involving 
students only peripherally, teachers incorporate projects into the 
grain of the ir regular classes, since the learning and motivation 
derived when students plan and produce their own work is one of 
our primary interests.
The concept of rehabilitation, as opposed to restoration, tends 
to steer me away from a preconceived result, leaving the 
possib ilit ies open for students to create something of their own 
desire rather than something I orig inally had in mind. Bradshaw 
(1987) defines "rehabilitation" as a process leading necessarily 
toward complete restoration; he uses the term "replacement" to 
describe land reclamation fo r any purpose other than restoration. 
Cairns (1986) considers rehabilitation as restoration of "some of 
the most desirable original features'" I w i l l  define rehabilitation 
broadly to encompass a variety of goals: the possib ility  of 
restoration, but also of replacement or guided neglect, while 
acknowledging the l im its  of human capability. In education, as 
perhaps opposed to restoration, the process seems more important 
than the product.
As an educational tool, rehabilitation is clearly an excellent 
process for teaching ecological concepts. Intensely studying 
ecosystems or habitats fo r the specific purpose of mimicking them
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can teach students a great deal about ecology, both as a holistic 
method of inquiry and as a body of knowledge. Jordan et al., (1987) 
using the common mechanistic analogy, agree that "one of the most 
valuable and powerful ways of studying something is to attempt to 
reassemble it, to repair i t ,  and to adjust i t  so that i t  works 
properly."
While I see problems, as do Jordan et al., w ith  the watch-repair 
analogy, students can learn valuable lessons by defining an 
ecosystem through the process of trying to determine what a 
restoration project would replace, or what any habitat needs to 
function.
Students can learn ecological concepts quite powerfully in this 
process because they are in direct contact w ith  the objects of their 
study rather than reading about them in a textbook. If education 
leads to changed behavior, we need to try  to impact students, to 
move them from the ir present position. Direct experience seems 
the most e ffective means of accomplishing this. While we often 
begin teaching a subject, especially the sciences, through 
memorization of basic concepts, opportunities to work outdoors can 
provide the concrete experience necessary to internalize more 
abstract ideas.
Hawkins (1970) points to the "need for sheer acquaintance w ith  
the variety of things and phenomena...before one can embark on any 
of the roads toward the big generalizations or the big open 
questions of biology." This becomes more important the more we 
see students spending less time outdoors in rural or undeveloped
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areas. Particular Insights In the fie ld  can be related to broader, 
more abstract concepts of ecology, and through those guided 
discussions we can "harvest the crop of insights that had been sown 
and cultivated."
Rehabilitation is also a powerful teaching process because of 
the inherent motivation involved. Student interest is probably 
increased when learning has a particular purpose behind it. Instead 
of studying soils, nutrient cycling, plant adaptations, etc. fo r their 
own sake, i t  sounds in f in ite ly  more interesting to learn as much as 
we possibly can about a particular environment because we are 
going to try  to recreate i t  back at school. In th is process, we can 
also weave together a variety of subjects which ordinarily might 
not merge in a traditional class.
Not only can we integrate various sc ien tific  disciplines, we can 
relate sc ie n tif ic  aspects of rehabilitation to environmental issues 
and the values questions inherent in those issues. For instance, I 
would incorporate the following types of questions into class 
discussion: since ecosystems, when described over a period of 
time, are in a state of flux rather than stasis, to which "original 
condition" do we return our site? Isn't any point chosen in the 
history of a landscape fundamentally arbitrary, since the decision 
is based on our human conception of what "ought" to be? Do we have 
particu lar responsib ilities to particular types of landscapes?
What are appropriate uses of technology, and acceptable levels 
and methods of intervention by humans in rehabilitation work?
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What types of behaviors or attitudes correspond to what types 
of relationships w ith  our environment?
What ethical responsibilities do we have to endangered or 
locally extinct species in returning them to their habitat?
Through the process of rehabilitation, we can teach students 
about the sc ien tif ic  method, but also about its  lim its. There exist 
important, valid ways of relating to our environment, other than 
through sc ien tif ic  inquiry; I hope students learn through the process 
of rehabilitation that nature is more than an object of sc ientific  
experiments, and they themselves, more than observers.
Part of the heuristic value of rehabilitation may be the growing 
awareness of what a healthy ecosystem looks like, how i t  
functions, and what we need to do to care for i t  adequately. As we 
"reconstruct what was, we learn how to sustain the system’s 
processes," (Maser, 1988), moving from an entirely consumptive 
relationship to a more constructive one w ith  nature.
To the extent that studying ecology changes our values by 
exposing us to such concepts as Interdependence, rehabilitation is 
necessarily part of a values education program. Yet rehabilitation 
work also stimulates the empathetic component of environmental 
a ffirm ation in other, d is tinc t ways.
The exploration of land use history, and thus of cultural history 
as well, which marks the in it ia l stages of any rehabilitation 
project, places the community at the heart of the curriculum. 
Historical research integrates academia w ith  the "real world" by 
helping to weave students into the fabric of their community.
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Students may come to see the ir surroundings not as a disembodied, 
isolated event 1n time, but as one link In a story w ith  a rich past 
and a tangible future (Lutts, 1985). The positive feelings arising as 
students become "experts" about their community, and as they come 
to believe they are capable of having some positive effect there, 
can stimulate an interest In the well being of that particular place.
Current w rit ing  on the subject of rehabilitation recognizes the 
power of the act of rehabilitation to heal not only land but also the 
gulf between us and nature, and to help return the Integrity of 
community livelihood (see Jordan, 1985; Maser, 1988; and Lopez, 
1991 .)
For example, Sayen (1989) w rites  "grassroots restorationists... 
believe that a restoration ethic should be connected w ith  lifesty les 
(that Is, restore the human culture of the watershed at the same 
time the watershed is being restored so that the two restoration 
projects merge into one) . They feel restoration ists need to become 
a significant part of the local economy."
Janzen, working In Costa Rica, agrees that "the single most 
c r it ica l resource for tropical restoration (and fo r conservation as 
we ll) Is social desire to build the wildlands back Into the 
agroecosystem's mind, heart, and pocketbook" (1988). He hopes the 
local people w i l l  "come to view [the ir ecosystem] exactly as they 
now view the ir schools, the ir churches, their libraries, and their 
democratic government" (Jordan, 1987).
While I t  would be naive to assume that the work of several 
groups of students at a single school could accomplish the
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rejuvenation of an entire community's cultural and ecological 
heritage, the energy generated by students' work can s ignificantly 
impact a community's culture and stimulate a broad-based interest 
in conservation, as evidenced by the Foxfire project.
In addition, students can be part of a larger, community-based 
rehabilitation effort. Examples of this include the Mattole 
Restoration Council's salmon release program. The Council began as 
a "salmon support" group, to help restore dwindling native Mattole 
king salmon populations. Their projects include stream 
enhancement or repair; erosion control; reforestation; and trapping, 
collecting eggs and m il t  from, incubating, and eventually releasing 
salmon. Petrolia High School students and "a whole generation of 
elementary school kids" have helped raise salmon in a hatchbox 
program, and have released yearling salmon into tributaries of the 
Mattole River (House, 1990). This project underscores the notion 
that rehabilita tion is more than tree planting.
A related program exists in Japan. The "Come Back Salmon" 
society, which has member organizations on every river north of 
Tokyo, involves students as part of its  program to reestablish 
salmon in all the major rivers of the north. Students at 60 Tokyo 
schools have raised and released salmon into rivers in their 
communities. To compare notes, Japanese school students have 
v is ited Washington state students who are involved in salmon 
release projects of the ir own. Another 240 Japanese elementary 
and high schools have developed environmental education programs 
centered around the salmon project (Murdoch, 1991).
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Seattle special education teacher Russ Hanbey Involves students 
in community rehabilitation work in another way. In three 
greenhouses, f ive  cold frames and a "hoop house," for cuttings, 
Hanbey and his students propagate native plants for use in 
rehabilita tion projects in it ia ted by King County's Surface Water 
Management and Solid Waste agencies, Metrowaste, the Forest 
Service and others. Students help care for a couple thousand plants, 
mostly species such as ferns, in which nurseries typically won't 
invest time. Operating costs are covered by pro fits  made from the 
contracts (Hanbey, pers. comm., spring, 1991).
Teachers may need to make explic it the point that the 
rehabilitation work of students at the ir school is of community 
benefit. To make the work a tru ly mutual a ffa ir, I advocate getting 
members of the community involved in students' work, including 
parents, c ity  politicians, the media, c ity  planners or landscape 
designers, etc. This may help students sense the importance of 
the ir work and, at the same time, gain community support for the 
idea.
While I am suspicious of the tendency to romanticize the act of 
rehabilitation, I would argue that working w ith  a particular place, 
w ith  specific local inhabitants and particular species, can 
stimulate "personally meaningful relationships w ith  personally 
sign ificant environments" (Lutts, 1985). This in turn is an 
important part of environmentally positive values, and 
environmentally responsible behavior.
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The actual planting and site preparation work can give students 
the experience of doing something positive for the environment in 
the face of overwhelming bad news and demands for personal 
responsibility. Wigginton (1975) believes "before kids can act 
e ffective ly, they have to know they can act." Rehabilitation work 
can give students the opportunity to "try  on the hat" of supporting 
the environment, or of working cooperatively: something they may 
never have had the chance to do before. Much more than 
contributing to a body of biologically healthy lands, rehabilitation 
w ith  students may lead to a sense of empowerment which, 
throughout the lives of those students, may carry greater potential 
and generate more positive energy than the sum biological e ffect of 
their school rehabilita tion work.
Helping students become proactive instead of reactive is 
important work. Yet I am wary of sending the message that since 
government and corporations which may contribute heavily to our 
environmental problems, making rehabilitation necessary, w il l  not 
take part of the responsibility, the people must instead take all the 
responsibility. Lopez (1991) argues:
our answer must be, i f  we are to find hope in the 
face of th is hopelessness, to turn our backs on the 
institutions. A person turns her back by putting a 
seedling in the earth w ith  her two hands...We turn 
our backs by accepting the responsibility that 
government and industry reject. At some point 
their opposition becomes so w i l l fu l ly  ignorant, so 
wedded to catastrophe, so deranged by a sense of 
destiny that i t  becomes irrelevant.
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I would not advocate forsaking the politica l process, or 
absolving government and industry of the ir accountability, in favor 
of taking matters entirely into our own hands. The process of 
rehabilitation w ith  students should necessarily take into account, 
among other things, the local land use policy and community power 
structure which may have helped create or perpetuate the problems 
which rehabilitation must now try  to correct. Research into local 
history needs to include exposure to the politica l system, its 
importance in land use, and ways in which citizens can influence 
policy and can hold accountable those institu tions which are partly 
responsible.
In the best sense of the term, educational rehabilitation carries 
a fu ll hidden curriculum. What students learn isn't separate from 
the way in which they learn it, and the many things they learn aren't 
separate from one another. Direct environmental action and 
experience teaches students they are capable of action while at the 
same time teaching them that the environment is worthy of, even 
demands, their study, care, and efforts. In the process, students 
learn ecological principles in a specific context, and learn that 
those principles are d irectly  linked to questions of environmental 
values and community responsibility.
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Chapter 5:
Curriculum Applications
Since the bulk of this paper thus fa r has been theoretical, and 
abstract, I would like to crysta llize some of the Ideas discussed 
previously In a plan of action; a project which could be taught as a 
series of units at the middle school level. In this chapter, I w i l l  
outline a site rehabilitation project which addresses not only the 
ecological imperative of rehabilitation but also values, community 
action and responsibility, and interdiscip linary study.
For the sake of specific ity, I have tried to envision this unit as 
an integral part of an earth science or general science course, since 
that is my area of certif ication. The ac tiv it ies  presented here, 
while oriented towards earth science, are certainly applicable to 
other grades and subjects as well. I can Imagine th is type of 
rehabilitation project forming an Integral part of a nontradltlonal 
course devoted solely to environmental education.
A great deal of potential exists to work cooperatively w ith  other 
teachers on a project of th is  sort. Instructors of art, social studies, 
English, math, and most of the sciences could clearly find 
opportunities to involve the ir students, however peripherally. In a 
rehabilita tion project.
Ideally, a core of teachers would work on the project together, 
each finding optimal ways of addressing their subject matter In the 
context of the project. I see value In teaching students content 
matter In the course of a project or activ ity , rather than beforehand.
7 7
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Students feel a great sense of ownership for knowledge and sk ills  
acquired as a necessity in working through a problem.
Any environmental education project works best when material 
can be addressed by a number of teachers; no one single course can, 
or ought to, carry the fu ll weight of implementing an environmental 
education program. Yet, as has been suggested before, 
in terdiscip linary education is far from being realized in most 
schools.
This project is comprised of a series of units which I intend w il l  
be carried out over the time period of a semester course. (The work 
certainly could be expanded over a year's time, depending on 
individual circumstances.) The project forms a cohesive whole not 
by being completed in a discrete, several-week period, but by 
progressing through a series of ac tiv it ies  which build upon one 
another, and by asking a number of related questions: what can we 
te ll about the natural history of th is area (including geology, 
climate, hydrology, and soils)? How have human cultures adapted to, 
or taken advantage of, th is  unique combination of features? How 
have climate and other factors resulted in a particular biota? What 
to ll have human cultures taken on the environment? How can we 
return some of the native biodiversity to our community? To our 
own school grounds?
L it t le  d istinction exists between some of the activ it ies involved 
in preparing for a rehabilitation project and those involved in a 
traditional course in biology or earth science: students must sample 
soil and vegetation, study the l i fe  cycles and needs of plants.
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understand soil chemistry and genesis, etc. It was d if f ic u l t  to 
decide where the rehabilitation project ended and general course 
topics began. Where does one draw the line? I have tried to l im it  
discussion of ac t iv it ies  to those re latively d irectly related to the 
rehabilita tion project itse lf ,  but obviously a great deal of overlap 
exists; th is is, a fte ra ll, the point of infusion.
Some of the proposed outcomes of th is project were even less 
stra ightforward to prepare for. Much of the values component is not 
easily described as discrete activ ities. Discussions forming the 
platform fo r values inquiry tend to be informal, spontaneous 
conversations between teacher and students. While I have detailed a 
number of specific values ac tiv it ies  in this project, a good deal of 
the values education occurs im p lic it ly  as a result of the outdoor, 
community- and student-centered nature of the project, and during 
unstructured discussions.
As part of the description of each unit, I have included the 
following: a qualitative l is t  of suggested student activ ities; a l is t  
of "extension" ac tiv it ies  for further study, by the class or by 
individual students; a discussion of evaluation methods; and a 
summary of specific resources available for the instructor. I have 
also included at the end of the unit sequence a l is t  of long-term 
ac tiv it ies  which should be carried out throughout the entire project, 
or preferably throughout the entire course.
7 9
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-From Knowledge to Action: An Educational Rehabilitation
U n it-
Goals; To put students in direct, constructive contact w ith  nature.
To empower students by giving them responsibility, and the 
experience of being active and effective.
To in s t i l l  in students positive environmental values.
To develop in students a sense of responsibility towards 
the ir community.
To give students a discovery-based, open-ended educational 
experience, where answers aren't already known, where there is no 
specific textbook, and where they help to decide the course of their 
own education.
To in it ia te  students on the path towards becoming se lf-  
educated.
— Unit Sequence-- 
I. The Land Remembers” -  Local Land Use History
In th is unit, students w i l l  become fam ilia r w ith  the geography 
and cultural history of their community. The unit prepares students 
for the actual rehabilita tion work by putting the current landscape 
in a h istorical perspective. To discover how they might want to 
reconstruct a particu lar habitat, i t  is useful for students to study 
what the landscape has looked like in the past, what uses have been
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made of vegetation, soils, etc,, and what changes the land has gone 
through. In th is way, students can get a sense of what has been lost 
and why.
Students w i l l  learn how various "resources" have been used by 
humans; the importance of the history behind various resource- 
extraction professions; and different perspectives about the value of 
land.
Students w i l l  gain specific sk il ls  in map reading, interviewing, 
w riting , and w i l l  be able to explain the major uses of the area's 
natural resources.
Time: 8-10 total class periods.
A c t iv i t ie s :
Create a "mental" map of the community: students 
draw from memory a map of the ir surroundings. Including 
personally important landmarks.
Take a neighborhood fie ld  tr ip , esp. to cultural and 
natural landmarks near the school; also v is it  a vantage point, 
such as the "M" or the Mansion, to get a large-scale perspective 
on the city.
Redraw "mental " map to take into account new 
information or perspectives. Discuss how a map might look if  
i t  were drawn by something other than a person (the Clark 
Fork, Blue Mountain, etc.).
Learn and practice, indoors and outdoors, map reading 
sk ills , esp. fo r topographic maps. Draw own topo maps of 
simple, fa m ilia r  object (shoe, pop bottle, etc.).
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Invite speakers into class for a panel/debate on 
values of natural resources, and historical perspective on 
resource use in past 25 years (e.g., Keith Hammer [Swan View 
Coalition], Jim Freeman [Grass Roots for Multiple Use], etc.)
Practice interviewing sk il ls  - choose another student 
in the class to interview about favorite childhood places, 
worst outdoor experiences, favorite outdoor recreation,etc. 
B rie fly  report back to class on interviews.
Working in small groups, interview local residents 
who can ta lk about Missoula's history (e.g., grandparents, Mr. 
Prescott, museum employees, etc.). Students may want to use 
some of the same interview questions as in the last activity.
Present oral reports on interviews to whole class.
Study old maps, "plat" books, museum archives, 
photos, etc. V is it  Historical Museum.
Draw timeline of past 100 years: including population 
changes in 10-25 yr. intervals; major industries in existence, 
etc.
Write autobiographical essay from perspective of 
some non-human entity (e.g., a particular creek, a valley, the 
wind).
Evaluation:
Students w i l l  be evaluated on the quality of their 
maps, oral reports, group timelines, essays, and weekly 
journals (see Long-Term Activ ities). Students w i l l  be tested
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on map-reading sk ills , and w i l l  be given an essay exam over 
h istorical information covered in class.
Extension A c t iv it ie s :
Consider setting up a database which can be accessed 
and turned into maps, graphics, and pictures by Geographic 
Information System software and hardware. Both cultural and 
natural landscape features can be compiled -  making the GIS 
tools applicable to th is entire unit, as well as to other units 
and courses. Information about GIS and other computer 
programs can be found in "What's Underfoot? Computer tools 
fo r restoration," by Hank Roberts, in the spring, 1990 issue of 
Whole Earth Review (No. 66).
Resources:
"Plat" books are located in the UM archives.
0. Walter has compiled a l is t  of sources useful to 
teachers of local history. This bibliography, tit led , "A 
Teacher's Guide to Montana Local-History Materials," can be 
found in Montana Historian. (1978), Vol.8, ^2.
A powerful, graphic simulation of human population 
growth from 1 A.D. to present is available on video from Zero 
Population Growth. Six minutes long, the video displays a 
world map w ith  dots, each representing 1 m illion people, added 
through time. The video can be ordered from ZPG Publications, 
1400 16th St, N.W., Wash,, D.C 20036 for $29.95 plus $3.00 
shipping.
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Il "Earth Watch" -  Local Ecology Study
In th is unit, students w i l l  make in-depth studies of two 
contrasting sites: a future rehabilitation site on or near the school 
grounds, and a complementary "natural" site, comparable in habitat 
to the pre-development school site. In preparation for rehabilitation 
work, students w i l l  compare and contrast the sites from an 
ecological perspective in order to get a feel for how they might 
mimic a natural environment.
Students w i l l  work in the fie ld and in the classroom, learning 
basic concepts of soil science, hydrology, botany, and plant ecology, 
(many other earth science topics can be addressed in this unit as 
we ll) in the context of the ir own fam ilia r surroundings.
Students w i l l  also be exposed to a variety of local environmental 
problems and associated issues involving land use. Scientific 
concepts w i l l  be placed in a specific context in the process of 
examining local issues. Also, connections w i l l  be drawn for 
students between an academic study of science and environmental 
problems about which science may provide a particular 
understanding, and between environmental problems and related 
sociopolitical issues.
Time: 10-15 tota l class periods.
A c t iv i t ie s :
At both sites, dig and examine soil pits; identify 
horizons.
Describe soil profile, qualitatively describe 
differences. Measure depth of feeder root zone.
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Perform fie ld  in f i l t ra t io n  tests; try  tests in lab with 
a variety of media: sand, humus, gravel, mixtures, etc. Graph 
results.
Examine layers which settle out when soil is liquefied 
and shaken in sealed jars. Qualitatively determine soil class.
Have soil samples chemically analyzed (eg. through 
Camas Labs at the Univ.). Compare both sites w ith  "average" 
soils data.
Discuss soil genesis. Obviously many topics could be 
worked in here, including soil chemistry, physics, and biology; 
geomorphology, including erosion, weathering, glaciation, etc.
Analyze local environmental issue: choose issue 
specifica lly  related to soils and collect up-to-date 
information from radio, t.v., newspaper, etc. Discuss the 
ecology of the issue: relate to current site studies. Explore 
issue from social perspective: what people have a stake in 
th is issue? what is the power structure? what are the 
positions taken by the various groups in disagreement? what 
types of values do these groups hold? how does this affect 
their opinions? Time should be set aside for issue analysis 
several times throughout this unit, so that a variety of land 
use issues are addressed, and their ecological roots related 
back to the topic being studied.
Learn to identify several of each: major tree, shrub, 
and forb species on natural site. Help students mentally place
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species in the ir particular habitat. Use slides for in-class 
review.
Read and discuss Rick Bass' essay, "On camp robbers, 
rock sw ifts , and other things w ild  to the heart," (discusses the 
d iffe ren t feeling of w ild  and urban places).
At natural site, collect individual samples of a 
variety of species for plant collection; research geographic 
ranges.
At school and natural sites, sample vegetation on 
random plots: Measure grids, perform simple measurements of 
species diversity, community structure, ratio of grasses to 
forbs, forbs to shrubs, etc.; graph results. Document existing 
species (w ith  or w ithout common names) -  attempt to identify 
one unknown sp. on each plot. Try to determine vegetation 
patterns (e.g., which species grow in clumps? which are 
ubiquitous?).
Collect seeds at natural site for possible, long-term 
propagation projects, or for sowing: have students devise 
seed-collection methods (e.g., tying sections of nylon stocking 
around flowers to catch seeds a fte r they ripen but before they 
are dispersed or destroyed).
Prepare group reports on soil, vegetation, presence of 
animal species, plant diseases, etc at both sites.
Finish the unit w ith  analysis of a current issue, and as 
a culminating activ ity , role play a public forum, All groups 
involved in the issue should be represented, including the
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ecosystem and/or non-human species (e.g., soil,river, salmon, 
etc.) A pair or group of students should take on the role of one 
species or human group, and all w i l l  have a chance to speak 
the ir positions and explain how they w i l l  be affected or how 
they feel about other groups' actions or opinions. End the role 
play w ith  each group te lling  what others may learn from them. 
This ac tiv ity  is modelled a fte r the "Council of All Beings." (see 
Resources). Students may want to create masks or costumes 
for the role play.
Evaluation:
Students w i l l  be evaluated on the quality of the final 
group site report, including lab work results; on thoroughness 
of plant collections, and on their participation in group 
discussions and in the public forum. Students w i l l  be quizzed 
several times on plant identification; w i l l  be given an essay 
exam over recent geologic history of the Ms la. valley and over 
ecological concepts covered in the site studies.
Extensions:
Experiment w ith  a stream table; w ith  Mountain Water 
Company's model aquifer; w ith  sediment settling rates in a 
class-constructed replica of Glacial Lake Missoula.
Experiment w ith  d ifferent seed s tra tif ica tion  
techniques; research simple concepts of plant physiology, 
flower and f ru i t  biology.
The Investigating and Evaluating Environmental Issues 
and Actions curriculum, (listed under resources), has been
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designed specifica lly  for teachers who want to turn study of 
environmental issues into a long-term project. The point of 
studying environmental problems as part of the rehabilitation 
project is to reinforce the awareness of threats to the 
environment, particu larly  the environment the students are 
studying, and to point out possible citizen action strategies, 
rehabilita tion being one. As w ith  all the units described here, 
th is  one could be expanded greatly, i f  desired, Doug Knapp, 
project coordinator w ith  I EE I A, told me trained teachers have 
taught the lEEIA curriculum anywhere from one to nine months.
Resources:
Slide show of local native plants, and weeds; include 
slides of students doing fie ld  work to prepare students for 
outdoor work.
Drille r's  logs can be obtained from DNRC (Water Rights 
Division) in Helena or the MT. Bureau of Mines and Geology in 
Butte. These contain information noted by the company or 
person who drilled a well, including exact location of the well, 
and notes on the'character, color, thickness of strata such as 
soil, clay, sand, gravel, etc...[They also] show depth at which 
water is found and height to which water rises in well." If 
logs on wells near the school site can be obtained, they may 
add a great deal of information to soil pit data.
Thinking Like a Mountain: Toward a Council of All 
Beings. (Seed, Macy, Fleming, & Naess, 1988).
86
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Investigating and Evaluating Envtronmenta] Issuer and 
Actions Skill Development Modules. (Hungerford, et al., 1980), 
Investigating and Evaluating STS issues and Solutions. 
(Science, Technology, and Society curricula, also from 
Hungerford, et al.). Both published by Stipes Publishing 
Company, and available through Southern Ill ino is  University or 
the National Diffusion Network.
III. “UNLESS" -  Rehabilitation Planning and Design.
In this unit, students w i l l  work cooperatively to determine a 
rehabilitation plan for a site  on or near the school grounds. As a 
whole class, students w i l l  determine the overall goal of the project, 
specifying the type of planting they w i l l  in itia te, intended uses of 
the site, etc. They w i l l  also so lic it  opinions from school s ta ff and 
faculty in helping define the final project’s outcome.
In smaller groups, students w i l l  plan detailed planting schemes 
for individual plots based on their knowledge and experience w ith  a 
comparable natural site. Community experts in landscape design and 
site  rehabilitation w i l l  be invited to give advice and ideas. Students 
w i l l  prepare final plans for approval by school administration.
Time: 8-10 tota l class periods.
A c t iv i t ie s :
Read The Lorax. (Dr. Seuss). Discuss the significance 
of the "Truffula seed" and the Onceler's request at the end of
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the story. Discuss rehabilitation as an important citizen 
action strategy.
Draw or create something which expresses an 
environmental utopia -  an ideal environmental future. Discuss 
ways in which we as individuals could make these a reality.
Define group goal for rehabilitation site (considering 
uses by other classes, the public, maintenance s ta ff, etc.).
Draw up small-group action plans (class divided into 
several working groups). Invite landscape designers, 
botanists, etc. to help w ith  planning (e.g., B illie  Gray from 
Caras Nursery, John Pierce, etc.).
Produce l is t  of species which w i l l  be planted on the 
site, (don't necessarily need to use even common names - 
pictures, descriptions, etc. are fine); also groups w il l  create 
detailed site sketch. Students may also arrange flags on plots 
to mark planting or landscaping sites.
Create and distribute opinionaire, including proposed 
plan, to so lic it  suggestions and crit ic ism s from school 
administration, faculty, and neighboring residences, i f  
applicable.
Read and compile responses; calculate % returned, % 
of responses favoring/opposing all or part of project.
Brainstorm ways to incorporate suggestions into final
plan.
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Try to form parent network; also so lic it  help and 
donations from local nurseries, Dep t of State Lands, private 
timber companies, etc.
Evaluation:
Students w i l l  be evaluated on the quality of their 
group plan, and on how well knowledge of natural communities 
was applied In the creation of the plan.
Resources:
The Soil Conservation D is tric ts  award $500 grants to 
school “conservation" projects. Teachers Gene Solomon and 
Don Felton at Bonner School won an SCD grant, w ith which they 
bought and planted seedlings along the south and west sides of 
the school ground to form a windbreak. Yukiko Tanaka, a UM 
graduate student, and Bente Winston, principle at Sussex 
School, were also awarded an SCD grant. They have begun a 
s ite  rehabilitation project at Sussex to form an educational 
"nature area." Sadie McDonald, at the Missoula Conservation 
D is tr ic t, 1s eager to assist schools In planning conservation- 
type projects. Gary Botchek, School D is tric t One's Grounds 
Supervisor, Is an Important contact person for any major 
ac tiv it ies  on school grounds.
V. From Knowledge to Action -  Beginning the 
Rehabilitation Project
As a culminating activ ity , students w il l  begin the physical 
work of planting, landscaping, transplanting, watering, etc., the
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rehabilita tion s ite  They w il l  apply their knowledge of, and 
experience w ith, natural communities in creating some new habitat 
on or near the school grounds.
Students w i l l  learn the physical sk ills  involved in rehabilitation 
work, and w i l l  practice their communication sk ills  while teaching 
other students about the ir project. Students w i l l  be asked to keep 
clear notes about their work for future students who w il l  fo llow up 
on the project.
T ime: May extend over a period of up to several months. 
A c t iv i t ie s :
Measure project area.* Each group is responsible for 
at least one square meter (start small!). Calculate number of 
plants needed of each species. Plan a groundbreaking 
ceremony: create and mail invitations to parents, media, 
neighbors, community leaders, etc.
Prepare the site  physically, [For example, students 
may want to "un-grade" the ground so it  isn't perfectly fla t; i f  
existing vegetation wasn't removed beforehand, students may 
need to pull aggressive weeds (or experiment to see which 
methods work best) or scalp the lawn down to bare so il,]**  
Bring in necessary materials (e.g., small snags, 
downed logs, rocks, etc.) and do preliminary landscaping. 
During, and outside of, class time, learn and apply 
techniques of transplanting vegetation from natural area(s) to 
school site; sow certain species of collected seed; plant 
containerized nursery stock, if  available.
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Take a fie ld tr ip  to a large clearcut slated for 
reforestation, or to a Superfund site (e.g., the Warm Springs 
se ttling  ponds or the Opportunity ponds, or to Silver Bow Creek 
area) to discuss large scale rehabilitation projects.
Prepare an educational lesson for younger students 
(elementary students, If possible) describing the project (e.g., 
lecture, slide show, guided tour).
Teach planting techniques to younger students. 
Consider having students serve as advisors to other classes or 
schools wanting to s ta rt s im ila r projects...the Domino effect.
Extensions: The sky's the lim it!
Evaluation:
Students w i l l  be evaluated on the thoroughness of the 
work performed at the rehabilitation site. Students w i l l  also 
be evaluated on the physical portion of (the write-up or slide 
show or poster presentation, etc.), and on the presentation of, 
their educational programs for younger students. Students 
w i l l  be awarded grades based on the quality of their work and 
on the ir partic ipation and cooperation w ith other students.
Resources:
B itte rroo t Native Growers Is a native plant nursery In 
Corvallis which specializes In restoration work. They w i l l  be 
able to provide containerized stock, as well as advice, for 
rehabilitation projects (fo r a price...). A fie ld tr ip  to their 
greenhouses would be worthwhile.
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Remarks:
^  Ideally, i t  would help i f  the teacher started (before 
the students) at the beginning of school, or even earlier in the 
summer, to prepare for th is project. Receiving permission 
from the school administration and the school d is tr ic t 's  
grounds s ta ff  at the begining of the year would obviously speed 
up the process later on. Additionally, as an alternative to 
herbicides, one or two layers of black plastic may be used to 
k i l l  o f f  existing, above-ground vegetation. Summer is the best 
time to begin th is process, although depending on the weather, 
the beginning of the school year may not be too late.
^  Rehabilitation is one big, long-term experiment! 
Any project begun won't be “finished" in a year, or probably 
even w ith in  five or ten years! Students should be encouraged 
to think of th is  as an experiment, and to "mess about" w ith 
d iffe ren t techniques. To ensure future students can benefit 
from past work, make sure students keep careful notes. This 
would be another important use for a database and 615 
program.
Long Term A ctiv ities :
1. Documentation: Photography can be approached as 
a useful academic and sc ien tif ic  tool for purposes of 
documentation. Students should be encouraged to work w ith  
the journalism department, or use their own cameras, to help 
document the ac tiv it ies  described in this unit. At the end of
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the course, students could then prepare a slide show or poster 
exhibit of prints for the class, the school, or for younger 
students Photographs would be useful documentation for later 
classes as well. Students may also be encouraged to videotape 
some or all of the activ ities. The school may have cameras 
available for student use, or Missoula Community Access 
Television w i l l  tra in students to use their cameras, and w il l  
also tra in  them in the use of the editing equipment necessary 
to create a finished product.
2. Phenology monitoring; Students should collect 
data on weather, including daily temperature, precipitation 
type and amount, wind speed and direction, dates of f i r s t  and 
last frost, etc. and perhaps try to correlate these w ith  natural 
events. The class should keep track of specific events, such as 
dates when particular species bud, flower, go to seed, and 
ripen. Data can be compiled over years' time and can help in 
creating informational f i le s  on topics such as dates you w il l  
be like ly  to find ripe seeds from particular species for 
collection. A c tiv it ie s  like this help students connect with, 
and pay more attention to, natural cycles.
3. Journals: Throughout the project, students w il l  
spend ten minutes in class twice a week w riting  in their 
journals. Sometimes, students w il l  be assigned a specific 
topic; occasionally they w i l l  be le ft  to w rite  on their own. In 
either case, they w i l l  be asked to express their feelings or 
thoughts about the week's activities. Students w i l l  also be
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asked to spend one fifteen  to twenty minute period out of 
class a week, in a quiet outdoor setting, w rit ing  about that 
place and the ir experiences there.
96
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
